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Laparoscopic Cholecystectomy for Acute Cholecystitis:
The Evolving Trend in an Institution
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BACKGROUND: Laparoscopic cholecystectomy (LC) is the gold standard for symptomatic cholecystolithi-
asis. Technical maturation and advances in instrumentation have enabled the application of this procedure
for acute cholecystitis (AC). We review the evolving role of LC for AC in our institution.
METHODS: A retrospective study was conducted of patients who received LC for AC between January
1994 and June 2001. Patients’ demographics, clinical findings and perioperative outcomes were evaluated.
RESULTS: There were 140 men and 141 women with a mean age of 56.9 years (range, 23–89 years). Two
hundred and eighteen of these patients underwent successful LC. There were 63 conversions (22.4%) for
uncertain anatomy and difficult dissection (41), gangrenous or perforated gallbladder (16) and bleeding
(6). The conversion rates as stratified to surgeon’s seniority were 25.1%, 22.8% and 9.7% for registrar, 
senior registrar and consultant, respectively. The mean operative time was 84.3 minutes (range, 30–255
minutes) and the mean postoperative stay was 5.8 days (range, 1–35 days). The overall complication rate
was 11.6%, including two bile duct injuries and two perioperative deaths.
CONCLUSION: LC for AC is safe and effective and associated with a low incidence of complications when
routinely applied by surgical residents. The conversion rate is related to operators’ surgical experience.
[Asian J Surg 2006;29(3):120–4]
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Introduction
Since early 1990s, laparoscopic cholecystectomy (LC) has
become the standard treatment for patients with sympto-
matic cholecystolithiasis.1,2 With improvement in opera-
tive skills and advances in instrumentation, LC is now 
a common treatment modality for acute cholecystitis (AC)
in many institutions. Nonetheless, LC for the acutely
inflamed gallbladder is associated with a higher conver-
sion rate and incidence of bile duct injury.3,4 This study
was conducted to review our institution’s experience with
the application of LC for AC.
Patients and methods
A retrospective review was conducted of all patients who
presented with AC between January 1994 and June 2001.
Since 1994, clinical information for all patients with the
diagnosis of AC are collected in a prospectively maintained
computerized database. The diagnosis of AC was based on
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the history of right upper quadrant pain with or without
fever, and/or sonographic evidence of thickened and oede-
matous gallbladder wall and pericholecystic fluid.
Cholecystectomy was performed within 48 hours after
the diagnosis of AC had been established. Patients were
precluded from the laparoscopic approach when they had
bleeding tendency, history of previous biliary operations
or other concomitant pathology that required laparot-
omy. Otherwise, the choice of surgical approach was at
the surgeons’ discretion.
The period between August 1991 and May 1995 repre-
sented a period of skill acquisition and the operators were
limited to four attending surgeons. June 1995 to December
1998 represented a period of technique dissemination
when the procedures were performed by residents under
supervision. Since 2001, the majority of the LC proce-
dures for AC have been performed by surgical residents.
Operative techniques for laparoscopic cholecystectomy
A standard four-trocar (a 10 mm subumbilical port and
three additional 5 mm ports) technique was employed for
LC.6 Needle decompression of the gallbladder was liberally
performed whenever necessary. The dissection was started
at Calot’s triangle using either ultracision (Harmonic
scalpel LCS-C5, Ethicon Endo-Surgery, Inc., Cincinnati,
OH, USA) or monopolar diathermy hook. Additional
ports, when required, would be inserted on the left mid-
clavicular line at umbilical level for retraction and irri-
gation. Operative cholangiogram was not routinely
performed. The cystic duct was ligated with absorbable
clips or catgut tie (CATGUT plain; ETHI-ENDO-NAHT,
EH 7326, Ethicon Belgium) by extracorporeal knotting
technique. After freeing the gallbladder from the liver, a
drainage catheter would be placed at Morrison’s pouch at
the end of the operation. The gallbladder was delivered
through the subumbilical port site using an extraction 
bag (Endocatch; United States Surgical Corp., Norwalk,
CT, USA). Conversion to open cholecystectomy would be
made via a right subcostal incision for technical difficulty,
uncertain anatomy or laparoscopically uncontrolled bleed-
ing. Conversion to laparotomy denoted sound clinical
judgment and was not regarded as a complication. The
placement of drains was at the surgeons’ discretion.
Retrieved gallbladder specimens were dispatched to histo-
logical confirmation of operative diagnosis.
Patients’ demographics and postoperative outcomes
were collected for analysis. Continuous variables were com-
pared using Student’s t test or Mann–Whitney U test as
appropriate. χ2 test was used to compare discrete variables.
Results
Between January 1994 and June 2001, 281 patients with AC
requiring cholecystectomy had the procedure attempted
laparoscopically. During the same period, there were 123
patients with AC who received open cholecystectomies
right from the start. With the increase in acceptance of 
LC among the surgeons in our institution, the number 
of open cholecystectomies performed for AC consistently
decreased throughout the study period (Figure 1).
Among those who underwent attempted LC, there
were 140 men and 141 women, of whom 44 had received
previous abdominal surgery. Their mean age was 56.9
years (range, 23–89 years) and their mean body weight was
59.7 kg (range, 35–100 kg). Two hundred and seventy
patients (96.1%) presented with abdominal pain, 176
patients (62.6%) had fever and 67 patients (23.8%) com-
plained of vomiting. Right upper quadrant mass was
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Figure 1. Trend of chole-
cystectomy approach for
acute cholecystitis.
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found in 55 patients (19.6%). Three patients presented
with shock and two patients were confused on admission
(Table 1). Increase in white cell counts were noted in 163
(58.0%) patients and 57 (19.9%) patients had deranged
liver function tests.
Two hundred and eighteen patients (77.8%) underwent
LC successfully, while 63 (22.4%) patients required conver-
sion. Uncertain anatomy and difficult dissection accounted
for 39 conversions (61.9%). Conversions for gangrenous or
perforated gallbladder were performed in 16 patients
(25.4%) and bleeding in six patients (9.5%). Other conver-
sions were required for a septic patient with ventilatory dif-
ficulty after creation of pneumoperitoneum and a morbidly
obese patient with difficult trocar access.
Patients’ body weight, duration between admission and
operation were comparable between the two groups. There
was no statistically significant difference between the two
groups in terms of deranged liver function tests, gallstone
size and gallbladder pathology (Table 2). The mean time
between admission and operation was 43.2 hours (range,
6–115 hours). Forty-seven patients underwent periopera-
tive endoscopic retrograde cholangiopancreatography
(ERCP) for abnormal serum liver function tests or finding
of dilated biliary tree on ultrasonography. Thirty (10.6%)
patients were diagnosed to have common bile duct (CBD)
stones, 24 and six of these were found prior to and follow-
ing operation, respectively. In the absence of operative
cholangiogram, no patient was converted because of oper-
ative diagnosis of CBD stones. Patients with contracted
gallbladder on ultrasonography and concurrent CBD
stones were associated with a significantly higher conver-
sion rate (Table 2). The mean operative duration was 84.3
minutes (range, 30–255 minutes) and the mean time to
resume diet was 1.6 days (range, 0–9 days), whereas the
mean postoperative stay was 5.8 days (range, 1–35 days).
The overall complication rate was 11.6% (Table 3).
There were eight wound infections (2.9%), four chest
infections (1.4%), four urinary retentions/urinary tract
infections (1.4%) and two secondary haemorrhages (0.7%).
The two patients with secondary haemorrhage required
re-operation to control bleeding and one of them suc-
cumbed as a result of sepsis. There were a total of six
minor bile leakages (2.1%), four of which were from cystic
duct stumps (two absorbable clips, two catgut ligatures)
and the others from the ducts of Luschka. The diagnosis
was confirmed on ERCP, and they were all successfully
managed with temporary biliary endoprosthesis insert-
ion. There were two bile duct injuries (0.7%), which
included one common duct transection and one right
intrahepatic ductal injury, both of which were recognized
intraoperatively and repaired after conversion.
Table 2. Factors associated with conversion
Laparoscopic Conversion p
Mean body 59.6 ± 10.4 60.3 ± 14.8 0.76
weight ± SD (kg)
Mean duration* ± 50.8 ± 33.1 51.5 ± 31.4 0.88
SD (hr)
Deranged LFT, n (%) 40 (18.3) 16 (25.4) 0.22
Contracted 33 (15.1) 27 (42.8) < 0.001
gallbladder, n (%)
Gallstone 98 (45.0) 34 (54.0) 0.21
> 1 cm, n (%)
CBD stone, n (%) 15 (6.9) 15 (23.8) < 0.01
*Duration between admission and operation. LFT = liver function
tests; CBD = common bile duct.
Table 1. Patient characteristics and clinical presentations
Gender (M/F), n 140/141
Mean age ± SD (yr) 56.9 ± 17.8
Body weight ± SD (kg) 59.7 ± 11.6
Previous abdominal surgery, n (%) 44 (15.7)
Raised white cell count, n (%) 163 (58.0)
Deranged liver function test, n (%) 56 (19.9)
Abdominal pain, n (%) 270 (96.1)
Fever, n (%) 176 (62.6)
Vomiting, n (%) 67 (23.8)
Right upper quadrant mass, n (%) 55 (19.6)
Shock, n (%) 3 (1.0)
Confusion, n (%) 2 (0.7)
Table 3. Morbidities
Morbidity n (%)
Wound infection 8 (2.9)
Chest infection 4 (1.4)
Retention of urine/UTI 4 (1.4)
Minor bile leakage 6 (2.1)
Intra-abdominal collection 4 (1.4)
Haemorrhage 2 (0.7)
Bile duct injury 2 (0.7)
Total 30 (11.6)
UTI = urinary tract infection.
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There were four intra-abdominal collections, which
were successfully managed non-operatively by percuta-
neous drainage under ultrasound guidance.
There were two postoperative deaths in this series
(0.7%), both as a result of sepsis. One was from an infected
hepatic subcapsular haematoma, and the other was from
bile peritonitis secondary to gallbladder perforation.
The trends for conversion and morbidity rates over 
the study period showed a decrease from 40% in 1994 to
20.5% in 2001 (Figure 2). Conversion rates were 9.7%,
22.8% and 25.1% for consultants, senior registrars and
registrars, respectively (Figure 3). The morbidity rate was
about 10% regardless of surgeons’ rank.
Discussion
In view of its low morbidity and socioeconomic benefits,
early cholecystectomy was the preferred treatment for AC 
in the era of open surgery.5 With the advent of laparoscopic
surgery, LC has become the gold standard for symptomatic
cholecystolithiasis. However, there has been skepticism 
in applying this minimally invasive technique for AC.6
The reported conversion rate and incidence of bile duct
injury were higher when LC was performed for AC.4,6 With
significant progress in instrumentation and technical pro-
ficiency, comparative and randomized studies have demon-
strated LC to be a safe and effective procedure for AC.7,8,11–13
Some studies identified certain risk factors that are associ-
ated with higher conversion rate and complications.9,10
The present study illustrated certain phenomena when
acquiring a new procedure as started from inception. The
evolving trend of accepting LC for AC is a typical occur-
rence in most institutions. The adoption of a new surgi-
cal procedure often entails a learning curve, and this was
demonstrated by the wax and wanes of the conversion and
morbidity rates in our series. The relationship between
operators’ experience with regard to the conversion rate is
illustrated by the difference in conversion rate according
to seniority of surgeons (registrar 25.5%, senior registrar
25.4% and consultant 9.7%). Nonetheless, the low conver-
sion rate was not associated with a lower complication rate.
Our results also demonstrated that LC for AC could be
safely performed by surgical residents.
The reported conversion rate of LC for AC ranges from
9% to 35%,14,15 and our series (22.4%) was in the mid-range.
Gallbladder wall thickness, presence of adhesions, liver and
gallbladder sizes have been recognized as factors associated
with high operative intricacy and conversion.16 It was noted
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from our series that patients with contracted gallbladder
on ultrasonography and concurrent CBD stone are asso-
ciated with a higher conversion rate. Perihilar adhesion 
secondary to CBD stones probably could explain the high
conversion rate in patients with concurrent CBD stones.
In conclusion, LC is safe and effective for AC and asso-
ciated with a low incidence of complications when rou-
tinely applied by surgical residents. The conversion rate is
related to operators’ surgical experience.
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